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System for operating a pluraHty of negative dynamical impedance loads 



FIELD OF THE INVENTION 

The present invention relates in general to a system for operating a pluraUty of 
loads having a negative dynamical impedance using a common power source. Exsanplos of 
such loads are fluorescent lamps (and other types of low-pressure or high-pressure gas 
discharge lamps). The present invention will be explained more specifically for a TL 
plication, but it is expHcitly noted that such explanation is not intended as limiting the 
scope of the invention. 

BACKGROUND OF THE INVENTION 

For driving gas discharge lanaps, special drivers have been developed, at least 
capable of driving one individual lamp. If it is deshred to operate a phiraHty of lamps, it is of 
course possible to drive each individual lamp ftom a corresponding mdividual driver, but it 
would be more economical to use one common driver (also indicated as power source). Then, 
a problem is flie question of how to connect flie lan^s to the common driver. A special 
15 problem is posed m the case of three substantiaUy identical lamps. 

In contrast to incandescent lamps, which have a resistive impedance, it is not 
possible to sm5>ly connect two or more discharge lamps in parallel, because then only one 
]amp would ignite and carry all current while the other lamps would remain off. 

It is known in practice to connect three lamps 1 A, IB, IC in series, as 
illustrated m Figure 1 A, where a common driver is indicated at 2. A disadvantage of such a 
series configuration is that the overall load voltage as seen by the driver is the summation of 
aU three individual lanq) voltages, which can be very hi^ especialfy when long, high-power 
lamps are driven in a dimming mode. Therefore, iMs method is only practically feasible for 
short, low-power lamps. 

It is also known in practice to arrange fliree lanqw 1 A, IB, ICinan 
arrangement of two parallel branches 21 and 22, wherem a first branch 21 comprises two 
lamps lA and IB connected in series while the second branch 22 comprises only one lamp 
IC, as illustrated in Figure IB. In the case where the three lamps are mutually substantially 
identical, the overall lamp voltage over the two lamps 1 A and IB in the first branch 21 is 
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larger than the lamp voltage over the single lamp IC in the second branch 22, which needs to 
be compensated by an equalizer transformer 10, having a first winding 1 1 in series with the 
first branch 21 and having a second winding 12 in series with the second branch 22. DC 
blocking capacitors 13 and 14 are shown incorporated in series witii the first branch 21 and 
the second branch 22, respectively, for preventing DC ciErrents in the lamps lA, IB, IC. 
Since the equalizer transformer 10 must be enable of generating a voltage equal to the lamp 
voltage of the "missing" lamp, the transformer must be quite large in order to prevent core 
saturation: if the transformer core is saturated, proper equalizing is no longer ensured. 
Therefore, also this method is only practically feasible for short, low-power lamps. 

US-4,574,222 discloses a circuit for operating three discharge lamps, the 
circuit comprising a single current-balancing transformer having three transformer legs, each 
leg being provided with a winding which is connected in series with an associated lamp. A 
disadvantage of such a configuration is that a three-le^ed transformer is rather bulky and 
complicated, and such transformers are not conmiercially produced in large volumes so they 
are relatively costly. A further disadvantage is that the configuration is not easily extended to 
acconmaodate a further lamp. A further disadvantage is that the configuration does not 
provide effects which are equivalent for aU lamps: especially the lamps associated with the 
outer transformer legs e:q>erience effects differing firom the e:%cts experienced by the Iwap 
associated with the inner transformer leg. 

A more fundamental disadvantage of using a three-legged transformer is the 
&ct that such transformer is theoretically only capable of ensuring that the sunsmation of all 
currents in the respective windings is zero, which offers no guarantee that the currents in the 
respective windings are mutually equal. Therefore, theoretically, it is possible that one of the 
windings carries no current at all. 

SUMMARY OF THE INVENTION 

The present invention aims to provide a system for operating a plurality of . 
lamps wherein the above-mentioned disadvantages are avoided. 

More specifically, the present inv^tion aims to provide a system enable of 
operating a plurality of mutually substantially identical lan^s wherein the components of the 
system are relative simple components and wherein it is ensured that the currents in all lamps 
are mutually equal. 

A further objective of the present invration is to provide a system c£qpable of 
operating a plurality of mutually substantially identical lamps, comprising current equalizing 
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tcansfonner means for ensuring equal currents in all lamps, wherein the voltage over 
respective transformer windings remains relatively small. 

According to an hapottant aspect of the present invention, the lamps are all 
incoiporated in parallel branches. 
5 According to a further iniportant aspect of &e present invention, the current 

equalizing transformer means comprises a plurality of two-winding transformers, each 
transformer for equalizing the currents in its respective two windings. 

BRIEF DESC3RIPTION OF THE DRAWINGS 
^® These and other aspects, features and advantages of flie present invention will 

be further ejcplained by the foUowing description of the present invention with reference to 
the drawings, in which same reference numerals mdicate same or similar parts, and in which: 

Figures 1 A and IB are curcuit diagrams schematically illustratmg prior art 
systems for operating three gas discharge lamps; 

PiS™»2A is a circuit diagram schematically illustrating a first embodiment of 
a system for operating three gas discharge laxnps in accordance with the present invention; 

Figure 2B is a circuit diagram schematically illustrating a variation of the first 
embodiment of Figure 2A; 

Figure 3 is a drcuit diagram schematically illustrating a second embodiment 
20 of a system for operating three gas discharge lamps in accordance witii tiie present invention; 

Figure 4 is a circuit diagram schematicaUy illustorating a third embodiment of a 
system for operating three gas discharge lamps in accordance with the present invention; 

Figure 5 is a block diagram schematicaUy illustrating an extension of the first 
embodiment of Figure 2A to a case of five lamps; 

Figure 6 is a block diagram schematically illustrating an extension of the 
second embodiment of Figure 3 to a case of five lamps; 

Figure 7 is a block diagram schematically illustirating an extension of the third 
embodimart of Figure 4 to a case of five lamps. 

30 DESCRIPTION OF THE INVENTION 

Figure 2A schematically shows a circuit arrangement of a first system lOOA 
for operating three gas discharge lamps 1 A, IB, IC in parallel. It is assumed that flie three 
lamps are mutually substantially identical, which will be tiie most practical situation. The 
system lOOA has input terminals 101, 102 for connection to output teimmals of a lamp driver 
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(not shown). An input filter 103 comprises an inductor L and a capacitor C connected in 
series, wherein the inductor L has one terminal connected to a high-firequency signal input 
terminal 101 and wherein the capacitor C has one terminal connected to ground terminal 102. 
The node between inductor L and capacitor C is indicated is input node A. 

The system lOOA comprises three Imxp branches 1 10, 120, 130 connected m 
parallel between said input node A and said groimd terminal 102. Each branch corcqprises a 
series arrangement of a gas discharge lamp, at least one winding of an equalizer transformer, 
and a DC blocking capacitor. 
More specifically: 

The system lOOA conaprises a first equalizer transformer 151 having a first winding 1 14 and 
a second winding 124, with a winding ratio substantially equal to 1:1. The system lOOA 
further comprises a second equalizer transformer 152 having a first winding 125 and a second 
winding 135, with a winding ratio substantially equal to 1:1. 

The first lamp lA, the first winding 1 14 of the first equalizer transformer 151, and a first DC 
blocking capacitor 1 17 are connected in series between said input node A and said groimd 
terminal 102. 

The second Iwap IB, the second winding 124 of the first equalizer transformer 151, the first 
winding 125 of the second equalizer transformer 152, and a second DC blocking capacitor 
127 are connected in series between ssud input node A and said ground terminal 102. 
The third lamp IC, the second winding 135 of the second equalizer transformer 152, and a 
third DC blocking capacitor 137 are connected in series between said input node A and said 
ground terminal 102. 

In Figure 2A, lamp currents in lamps lA, IB, IC are indicated as II, 12, 13, 
respectively. First equalizer transformer 1 5 1 has a winding ratio 1:1, and its windings 114, 
124 have mutually opposite direction, such that the first equalizer transformer 151 is effective 
to ensure that the currents II and 12 in first lamp 1 A and second lamp IB are mutually 
substantially equal, thus keeping the flux in its core equal to zero. Second equalizer 
transformer 152 also has a winding ratio 1 :1, and its windings 125, 135 have mutually 
opposite direction, such that the second equalizer transformer 152 is effective to ensure that 
the currents 12 and 13 in second lamp IB and third lamp IC are mutually substantially equal, 
thus keeping the flux in its core equal to zero. Thus, all lamp currents II, 12, 13 have 
substantially equal magnitude. 

In principle, the order of the components may be chosen as desked in each 
lamp branch. For instance, as a variation in the arrangement lOOA illustrated in Figure 2A, 
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the lamp and tiie conesponding traasfocmer winding may switch places in each of the 
branches 110, 120, 130 independently fixMn each oflier. For instance, in the arrangement 
iUustrated in Figure 2A, the first lamp 1 A has one tenminal 1 1 1 connected to iiq>ut node A, 
and has its other terminal 1 1 2 connected to a first terminal 1 1 4a of the first winding 114 of 
the first equalizer transfi)rmer 151, which has its second temiinal 1 14b connected to a first 
terminal 1 17a of the first DC blocking capacitor 1 17, which has its second terminal 1 17b 
connected to said ground terminal 102. As a variation, the first lamp 1 A may have its first 
terminal 1 11 connected to the second terminal 1 14b of the first winding 1 14 of the first 
equalizer transformer 151, and have its second terminal 1 12 connected to the first terminal 
1 17a of the first DC blocking c^acitor 1 17, in which case the first terminal 114a of the first 
winding 1 14 of the first equalizer transformer 151 is connected to input node A. Figure 2B 
illustrates a system lOOB, in which said variation has been implemented in all branches 110, 
120, 130. 

Also, the DC blocking capacittw in a lamp branch may be arranged at any 
position in series with the lamp and the corre^onding transformer winding. For instance, 
referring to Figure 2A, fee first DC blocking c^tor 117 may alternatively be arranged 
between node A and the first terminal 1 1 1 of fee first lamp 1 A, or between fee second 
terminal 1 12 of the first lanq) 1 A and the first terminal 1 14a of fee first winding 1 14 of fee 
firat equalizer transformer 151. 

Further, instead of three individual blocking capacitors for each of fee lamp 
branches, it is possible feat one common blocking capacitor is used Referring to Figure 2A, 
this is equivalent to connecting fee first terminals 1 17a, 127a, 137a of the three blocking 
capacitors 1 17, 127, 137 to each ofeer. 

When comparing fee embodiments lOOA and lOOB of Figures 2A and 2B, 
embodiment lOOA is preferred because embodiment lOOB has fee disadvantage feat fee 
transformer windings are connected to node A which carries a relatively high-voltage high- 
fiBquency signal. In this case, possible capadtive couplings between the transformer 
windings easily tend to give rise to parasitic currents. 

In fee embodiments lOOA and lOOB of Figures 2A and 2B, each transformer 
winding (1 14), [124, 125], {135} is connected in series wife exactly one lamp (1 A). [IB], 
{IC} only. In an alternative ^roach, a transformer winding may be connected in series wife 
an array of multiple lamps, each array being provided wife equalizer means to ensure equal 
lamp current in each lanq) of fee array. Figure 3 illustrates feis approach for a system 200 
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where, siimlar to the embodiment lOOB of Figure 2B, all transformer windings are situated at 
the node A side of the corresponding lamps. In feet, the main difference between 
embodiment 200 of Figure 3 and embodiment lOOB of Figure 2B is the feet that the first 
terminal 13Sa of the second winding 135 of the second transformer 152 is connected to the 
node B between the first terminal 125a of the first winding 125 of the second transformer 152 
and the second terminal 124b of Ihe second winding 124 of the first transformer 151, instead 
of being itself connected to node A. 

Lot embodiment 200 of Figure 3, each winding 125, 135 of Ihe second 
transformer 152 is connected in series with exactly one lamp IB, IC, respectively, and the 
second transformer 152 is intended to ensure that the currents 12 and 13 in these lamps are 
mutually equal; hence, the second transformer 152 has a winding ratio 1:1. The first winding 
114 of the first transformer 151 also is connected in series with exactly one lamp 1 A, but the 
second winding 124 of the first transformer 151 is connected in series with the parallel 
arrangement of the two other lamps IB and IC, hence carries a current 12+13 having a 
magnitude doiible the magnitude of the current II in the first winding 1 14. The first 
transformer 151 is intended to ensure that the current II in the first lamp 1 A is equal to the 
currents 12 and 13 in the other two lamps IB, IC, in other words to ensure that the current II 
in its first windmg 1 14 is half the current I2+B in its second winding 124. Therefore, the first 
transformer 151 has a winding ratio 2:1 in this case. 

It is noted that, as a variation in each branch (1 10), [120], {130}, a lamp (1 A), 
[IB], {IC} can switch places with the corresponding transformer winding (1 14), [125], 
{135}, similarly as explained above with reference to Figures 2A and 2B; this variation is not 
illustrated separately. 

Figure 4 illustrates a third system 300 for operating three gas discharge lamps 
1 A, IB, IC in parallel, in which the equalizing operation is symmetrical for all lamps. The 
third system 300 is comparable to tiie first system lOOA of Figure 2A, with the exception that 
a third equalizer transformer 153 is added for equalizing the currents II of the first lamp lA 
and 13 of the third lamp IC, i.e. for ensuring that the currents II and 13 in these lamps 1 A and 
IC are mutually equal. This third equalizer transformer 153 has a first winding 1 16 in series 
with the first lamp 1 A and the first winding 1 14 of the first transformer 151, and has a second 
winding 136 in series wilh the third lamp IC and the second winding 135 of Ihe second 
transformer 152. This third equalizer transformer 153 has a winding ratio 1:1. 

Each branch (1 10), [120], {130} now comprises a series arrangement of a 
lamp (lA), [IB], {IC} and two transformer windmgs (114, 116), [124, 125], {135, 136}. It is 
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noted that, m each branch (1 10). [120]. {130}, the order of the lamp (lA). [IB], {IC} and the 

corresponding transformer windings (114. 116), [124. 125], {135, 136} and the 
correspondingDC blocking capacitor (117), [127], {137} can be chosen as desired, similarly 
as explamed above with reference to the embodiments lOOA and lOOB of Figures 2A and 2B 
These variations are not separately illustrated It is noted that Figure 4 illustrates the preferred 
arrangement, in which flie lamps (lA), [IB], {IC} have flieir respective first terminal (1 1 1) 
[121], {131} connected to said node A 

At first sight, it might appear that the third equalizer transformer 153 is 
superfluous. After all. in the above description of the first system lOOA of Figure 2A, it is 
already stated that the three lamp currents II . 12 and 13 are mutually substantiaUy equal 
Nevertheless, when the third equaUzer transformer 153 of Figure 4 is added, a correct 
equahzation of all three lamp currents II. 12 and 13 can be more easily achieved wift 
transformers which may have larger tolerance. i.e. less manufecturiiig restrictions, so that 
low-cost transformers can be used. 

When comparing the systems lOOA. lOOB, 200, 300 discussed above and ^ 
then- variations as mentioned, each may have advantages over the others. 

A common advantage of flie systems lOOA and lOOB of Figures 2A and 2B is 

thefectthatallequaKzertransformersl51andl52havewindingratiol:l.lnfact all 
transformers 151 and 152 can be mutually identical. 

The same appKes to the system 300 of Figure 4. which &rther has the 
advantage ftat all lamps are comiected m series with the same amount of inductance 
(assuming that the transformers are selected to be mutually identical). 

In the above, the present invention has been ejq,lamed for a system comprismg 
three gas discharge lamps. It should be clear to a person skilled in fte art that these 
explanations are by way of example only, and are not intended to Umit the scope of the 
mvention. In feet, each example can easily be extended to four or more lamps. 

With respect to system lOOA of Figure 2A. extendmg this approBch to a 
^stemcomprisingNlan^smvolves providing (N-l)equalizertransform«^^ The lamps can 

be nmnbered as LI, L2,L3,...LN, while the transformers can be numbered as Tl T2 T3 
T(N.l). Each lamp LI, U2, L3, ... L(N-1) is connected m series with one termmal ofL ' 
second wmding of the correspondmg transformer Tl. T2, T3. ... T(N.l). The last lamp LN is 
comiectedinserieswithoneterminaloffliefirstwindmgoftransformerTCN-1) The free 
termmalof&e second wmding of each transformer Ti is comiected in series with the fir^^ 
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terminal of the &st winding of transformer T(i-1). The free terminals of all lamps are 
connected to said node A. The free terminals of the first windings of the transformers are 
connected in series with a DC blockmg capacitor, as is the second terminal of the second 
winding of the first transformer Tl. This arrangement is schematically illustrated in Figure 5 
5 for a case of 5 lamps. It is noted that the transformers are connected such that the lamp 

currents in the two windings of each transformer cause mutually opposite flux directions, as 
indicated by black dots adjacent to the windings of the transformers. 

Further, it is noted that, in each lamp branch, the order of lamp, transformer 
winding and blocking capacitor can be chosen as desired, similarly as akeady stated earlier. 
10 Also, two or more blocking capacitors nmy be connected together or replaced by one 
common capacitor for two or more branches. 

An inq)ortant advantage of this system is that it can easily be implemented as a 
modular arrangement. In Figure 5, mutually identical modules are indicated as Ml, M2, MB, 
M(N-1)- As is mdicated for the first module Ml, each module comprises: 
15 a fiorst input terminal 501 connected to a fijrst contact 505 of a lamp socket; 

a second input terminal 502 connected to a first terminal 51 la of a first winding 51 1 of an 
equalizing transformer 510; 

a third input terminal 503 connected to a second terminal 51 lb of the first winding 51 1 of the 
equalizing transformer 510; 
20 a fourth input terminal 504 connected to a fiast terminal 512a of a second winding 512 of the 
equalizing transformer 510. 

A second contact 506 of the lamp socket is connected to a second terminal 
512b of the second winding 512 of the equalizing transformer 510. 

With respect to system 200 of Figure 3, extending this approach to a system 
25 comprising N lamps involves providing (N-1) equalizer transformers. The lamps can be 
numbered as LI, L2, L3, ... LN, while the transformers can be numbered as Tl, T2, T3, ... 
T(N-1). Each transformer Tl, T2, T3, ... T(N-1) has its windings connected together. Each 
lamp LI, L2, L3, ... L(N-1) is connected in series with the firee terminal of the first winding 
of the corresponding transformer Tl, T2, T3, ... T(N-1). The last lamp LN is connected in 
30 series with the firee terminal of the second wmding of transformer T(N-1), The node between 
both windings of transformer Ti is connected in series with the free terminal of the second 
winding of transformer T(i-1). The node between both windings of ihe first transformer Tl is 
connected to said node A. This arrangement is schematically illustrated in Figure 6 for a case 
of 5 lamps. 



PHNL030777EPP 



^ ' 25.06.2003 
Although this anangement only required N-l transformers, it is a disadvantage 
that the transformers aU have different winding ratios 1:1. 1:2. 1:3. ... 1:(N-1). Further, each 
x-th lamp is connected in series with x windings. i.e. diflFerent lamps have mutually different 
numbers of windings connected in series. 

Wifli respect to system 300 of Figure 4. extending this approach to a system 
comprismg N lamps involves providing N equalizer transformers. Such system can be 
obtained starting from an N-lamp system based on system lOOA of Figure 2A, as discussed 
above, and adding an N-th transformer coupling the N-lii branch and the first branch. The 
arrangement as obtained is ilhisHated in Figure 7. Each lamp branch will con^mse a series 
arrangement of one lamp and 2 transformer windings, thus all lamps are comxected in series 
with mutually the same amomit of inductance (assuming that die transformers are selectedix) 
be mutuaUy identical). Each lamp current is equalized with the current in a neighbouring 
branch. 

It is possible to elaborate this system further, such that each lamp current is 
equalized with each of the other currents individually. TWs would mvolve providing 
(l/2).N (N.l) equalizer transformers, one for each possible pair of lamp branches. Each lan^ 
branch will comprise a series arrangement of one lamp and (N-l) transformer wmdings thus 

an lamps are comiected in series with mutuaUy the same amomit of inductance (assmm^ 
that the transfomiers are selected to be mutuaUy identical). However, the large nmnber of 
transformers needed is a disadvantage. 

It is noted that, m each of the above arrangements, each branch comprises only 
one lamp. IHeiefore, assuming that the lamps are mutually substantiaUy equal, the voltage 
drops over the lan^s will be mutually substantially equal, or at least the differences in 
voltage drops are expected to be relatively smaU. Thus, the voltages over the transformer 
windings, which correspond to the differences in lamp voltage drops, are ejected to be 
relatively small, which means that the transformers can all have relatively small siz«s. 

In a possible practical m5)lementatiQn, a system comprismg the current 
balancing equipment and the high-fiequency driver circuitry can be accommodated i 
common housing having a pluraUty of sockets for receiving corresponding lamps. 

It is also possible that the high-ftequency driver circuitry is accommodated in 
a first housmg, having a high ftequency output (node A), while a system comprismg the 
current balancmg equipment is accommodated in a second housing, separate from the first 
housing, having an input for coupling to said output of the first housing, and having a 
plurality of sockets for receiving corresponding lamps. This system is flexible in the sense 
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that the second housing may be any of several types, containing, for instance, one or two or 
three etc, lamp sockets with associated high-firequency driver circuitry, and all of these types 
may be connected to the first housing. 

It is even possible that the high-ftequency driver circuitry is accommodated in 

5 a first housing, having a socket for receiving a lamp fitting or a lamp foot, this socket being 
connected to the high frequency output (node A), while a system comprising the current 
balancing equipment is accommodated in a second housing, separate firom the first housing, 
having an input connector for coiq[>ling to said socket of the first housing, andhaving a 
plurality of sockets for receiving corresponding lamps. In such case, Ihe input connector of 

10 the second housing has a design similar to a lamp fitting or a lamp foot. 

It should be clear to a person skilled in the art that the present invention is not 
limited to the exemplary embodiments discussed above, but that various variations and 
modifications are possible within the protective scope of the invention as defined in the 
1 S appending claims. 

For instance, in the above explanation, each lamp branch contains only one 
lainp. However, the concept of the present invention is sqpplicable in a broader sense. Each 
lamp branch should contain a lamp arrangement comprising at least one lamp connected in 
series. The voltage drops over the diSerent lamp arrangements of tiie different lamp branches 
20 should be mutually substantially equal. For instance, the lamp arrangements may all comprise 
two or more lamps connected in series, all lanips being substantially equal. Or, one lamp 
arrangement may comprise two (or more) snoialler lanxps connected in series, while another 
lamp arrangement may comprise one larger lanap having the same voltage drop as said two 
(or more) smaller lamps together. Oth^ combinations are also possible. 
25 In the above explanation, it is mentioned that the transformers are two- 

winding transformers, i.e. transformers having two windings. It should be clear that a 
transformer used in implementing the present invention may comprise more than two 
windings, but the further windings remain not-connected, i.e. they are not operative. 

Further, in the above, the invention is explained for implementations using 
30 current equalizmg transformers. However, although such current equalizing transformers are 
preferred, indeed, the gist of the present invention is not restricted to the use of transformers. 
Actually, the present invention can be practiced with any kind of current equalizing device 
which comprises two current-sensitive members as well as means active and effective to set 
and TiiaiTttain a predetermined ratio between the currents sensed by said members. 
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1- System (lOOA. lOOB, 200. 300) opemtfag apluraUty crfloads (lA IB lO 

liavi« a negative dynanucalimpedam^e using a conm,™ power soctce- ' ' 

thesj^con>prisingNWl«s(no.,2«.130)connec.edmpa»^ 
node (A) and a second input node a02X N being an tat^ larger ttan 2- 

wherein each bn»«hcon^se,aJoadar.angemen.con«ninga,le.s.on^W 

senes; 

aeNIoadarrangen^heh^selecWsuchflurt. if eachteoKh conduce ihe^«^^ 
<te vohage drops over aB loads are mntuaUy wbstanaally equal- 
fl«sj«temfUrfl«r comprising curremecpalidngme^ 
branches ate nmtuaUy substentiaUy equal. 



2. 



System (100; 300) according to claim 1, wherein said current equalizing 
"-nscompriseapluraHtyofN-l current equalizing devices (151; 152). wherein N-l pairs 
of benches (110, 120; 120, 130) are always coupled together through one associated 
equahzing device (151; 152). 

3. System (100; 300) according to claim 2. wherein the current equalizing 
devices comprise equaUzing transformers, and whe^ 

152)has one winding(114; 125) connected in series with the load arrangement (1 A; lB)ofa 

&stWh(110; 120)andhas another winding(124; 135) connectedinserieswith^^ 
anangement (IB; IQ of a second branch (120; 130). 

4. (300) according to claim 2, forfher comprising an N-th equalizing 
device (153) coupling together an N-th pair of branches (130, 1 10). 

5. System (300) according to claim 4, wherein the current equalizing devices 
ccmipnse equalizing tnmsformers, and wherein each branch(110; 120; 130) comprises a 
senes arrangement ofone load arrangement (lA; IB: IC) and two windings (114, 116- 124 
125; 135, 136) of corresponding transfomiers (151, 153; 151. 152; 152, 153). 
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6. System (200) according to claim 1, wherein said current equalizing means 
comprise aplurality of N-1 equalizing transformers (151, 152), wherein an equaUzing 
transformer (151) has one winding (1 14) comiected in series with one load arrangement (1 A) 

5 and has another winding (124) connected in series with aparallel arrangement of a pluraHty 
of load branches (120, 130). 

7. System according to claim 6, wherein said paraUel arrangement of a pluralily 
of load branches (120, 130) comprises another equalizing transformer (152) having a first 

10 winding (1 25) connected in series with one load arrangement (IB) and having another 
winding (135) connected ia series with aparallel arrangement of at least one load branch 
(130). 

8. System according to claim 7, wherein said first equalizing transformer (151) 
15 has its other winding (124) connected in series with a paraUel connection of Ihe two windings 

(125, 135) of said othCT equalizing transformer (152). 

9. System (300) according to claim 1, wherein said current equalizing means 
comprise a pluraUty of (l/2)-N-(N-l) current equalizing devices (151, 152, 153), each pair of 

20 branches (1 10, 120; 1 10, 130; 120, 130) always being coi5)led together through one 
associated equalizing device (151; 152; 153). 

10. System according to claim 1, wherein each branch (110; 120; 130) comprises a 

series arrangement of a load arrangement (1 A; IB; IC) and at least one winding (114; 124, 
25 125; 135) of at least one equalizing transformer (151; 151, 152; 152), wherein saidload 

arrangement (1 A; IB; IC) is arranged between a high-voltage input node (A) and said at least 
one winding (1 14; 124, 125; 135) of said at least one equalizing transformer (151; 151, 152; 
152). 



30 11. 



System accoiding to claim 1, wherein a load comprises a gas discharge lamp. 



12. System according to claim 1, wherein all loads are mutually substantially 

identicaL 
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System according to claim 1, wherein N=3. , 



pluraUly of lamp sockets for receiving lamps (lA. IB, IC). 



a 



15 



System according to claim 1. having an input connector for coupling to a lamp 

«>clcetofah.ghfiequencydriver,theinputconnectorhavingadesi^ ^ 
fittmgoralampfoot 



16, 



^«'^"^^^l'M2,M3.M4)forasystemaccordingtoanyoflheprevious 
Claims, the module comprising: 

a first inpu, termtoal (501) connected to . first co««* (505) of a lamp soctet- 

a second input tenninal (502) connected to a fl«t temnnal (51 la) of a flra 

an equalizing transformer (510); : 

aftWi„p„.tenmnal(503)co.mec,edtoasecond.«^ 
ot the equalizing transfomier (510); 

a fourth input tem^ (504) ccnneLl to a fl« tenntoal (5 12a) of a second winding (512) 
oflheequahzmg transformer (510); ©v ^ 

a second con^ct (506) of .te tonp '^^.^ connected to a second tem^ (512b) of fl» 
second winding (512) of fte equalizing transformer (510). 
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ABSTRACT: 



A system (lOOA, lOOB, 200, 300) for operating three gas discharge ]msps (lA, 
IB, IC) using a common power source comprises three branches (110, 120, 130) connected 
in paiaUel between a &st input node (A) and a second input node (102), wherein each branch 
comprises a lanq). The system comprises current equalizing means for ensuring that the 
currents in all branches are mutually substantially equal. The current equalizing means 
comprise two equalizing transformers (151, 152), wherein an equaUzing transformer (151; 
152) has one winding (1 14; 125) connected in series wifli one lamp (1 A; IB) and has another 
winding (124; 135) comiected in series with another hsxap (IB; IC). 



Fig. 2A 
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